Renal size like length measured by ultrasound and volume measured by CT could be used to monitor the progress of chronic kidney diseases. Multi-Slice Computed Tomography (MSCT) has a growing importance in the evaluation of Kidney morphology and its vessels. But there is a risk of contrast media-induced nephropathy and exposure to radiation. Volume measured by CT is better than the length measured by CT.
Article Information complexity of the kidney shape the volume measured by CT could be used to monitor the progress of chronic kidney diseases [4] . Abdominal CT permits accurate cross-sectional radiographic visualization of visceral organs. Especially Multi-Slice Computed Tomography (MSCT) has a growing importance in the evaluation of Kidney morphology and its vessels [5] . Renal volume assessed by serial slices CT renal volume have been shown to be a reliable, reproducible method [6] .
The bean shaped kidneys filter plasma of blood & excrete metabolic waste products. Serum creatinine level is conventionally used to know the function of kidney. It provides combined function of both kidneys, and also depends on the individual's nutritional status & muscle mass [1] . It does not provide any information of unilateral renal disease. Decreased kidney size is associate with stenosis of renal artery [2] . Hence renal size & renal function combinedly will provide better information of wellbeing of kidney. Intravenous Pyelogram, ultrasonography, computed tomography and magnetic resonance imaging are modalities for estimating kidney size and function [3] Renal size like length measured by ultrasound and considering the
MATERIALS AND METHODS
The present study was conducted in KIMS, Bhubaneswar on 155 subjects. The aim of the study was to compare the measurements of kidney parameters by ultrasound & Multi-Slice Computed Tomography (MSCT). First ultrasound was performed for the subjects who were referred for CT examination. All ultrasound examinations were performed on a Siemens Acusion x-300 and Volusion Pro 730 (GE) ultrasound machine using curvilinear 2-5 MHz or linear 5-10-MHz probes. After locating the Kidney, the transducer was rotated slightly to determine the longest renal axis and the renal length was measured as the maximum bipolar dimension in longitudinal plane which was displaying better Central Sinus Echoes, with the renal parenchyma evenly distributed around the Central Sinus (fig I & II) . The transducer was then rotated 90° to the longitudinal axis and the Transverse Section was obtained at the level of the renal hilum for measuring the thickness (maximum antero-posterior diameters) & width or breadth (measurement from lateral to medial border). The renal volume (cm³) was calculated from length, breadth & thickness by ellipsoid formula as Renal volume = 0.523 × Length (in cm) × Width (in cm) × Thickness (in cm) The same parameters were measured by CT examinations of the abdomen and pelvis on a GE Optima CT 660, 64 slice Scanner using Omnipaque IV contrast agent. Images were acquired helically at 5 × 5 mm slice thickness. The data were reconstructed at 0.625 mm to create 3 × 3 mm coronal images. Selected Coronal images were used as the basis for the Multiplanar Reformat Tool to reconstruct Oblique coronal images in the long axis of the Kidney (fig III & IV) . Imaging was performed in nephrographic phase of contrast. 
RESULTS
Data analysis was done by using software SPSS 13 version. The purpose was to see the difference in the measurements through the two procedures. This was compared with the help Kalpana Purohit, Ankita Purohit, Sapna Kabiraj. RENAL DIMENSIONS MEASUREMENTS: ACCURACY AND REPEATABILITY OF SONOGRAPHIC COMPARED WITH THAT OF 64-SLICE MULTIDETECTOR COMPUTED TOMOGRAPHY.
of Paired 't' test. The results are tabulated in Table 1 and graphically represented in Figure V and Figure VI for right and left kidney respectively. It was found that length, breadth, thickness and volume of right kidney was measured to be higher by CT than USG with significant p value < 0.05. Similarly, for left kidney all the parameters except the length as measured by CT was found to be higher than that measured by USG (p = 0.000). The mean length of left kidney measured by CT and USG were 98.0 mm, 98.3 mm respectively &the difference is not significant statistically (p = 0.566). 
DISCUSSION
The morphology of the kidney and the surrounding structures can be better visualized by Computed tomography than ultrasound examination. CT can evaluate the kidney vasculature noninvasively. The disadvantages of MSCT are radiation exposure and the dependence on contrast medium [5] . A reduction in renal length 8.5 cm or less indicates irreversible disease [7] . The renal parenchymal volume is the more exact ultrasonographic parameter in End-stage renal failure [8] . When the renal length is 8-9 cm at USG,CT/ MR imaging could be used to [16] . Wolpert SM has shown that the kidneys slightly increase in size after IV administration of contrast agent [17, 18] . David B. Larson et al also noted that in complete abdominal ultrasounds, the maximum value slightly underestimate renal length compared with that obtained by CT but in dedicated renal ultrasounds, on an average, the maximum value slightly overestimate renal length compared with that obtained by CT [17] . Hyeon Seok Hwang found CT estimated kidney length to be more accurate than ultrasound estimated and CT estimated kidney volume using the Voxel count method was most useful to predict kidney weight [19] . Kiw-Yong Kang in their study, comparison with actual lengths of kidneys, showed that Ultrasound tends to underestimate kidney size. This result corresponds with the study by Hyeon Seok Hwang and the present study [19] . The accuracy of length wise measurements was better with coronal CT sections than with transverse CT sections or ultrasound. Furthermore, fat within the kidneys is not included in CT estimates of length, resulting in underestimation of kidney length [3, 11] .
The Percentage distribution of measurements of kidney length and volume by CT and USG of this study is depicted in renal parameters between CT and Ultrasound. In this study CT measured right kidney mean length to be 96.1 ± 9 mm; mean width to be 45.7 ± 10.7 mm, mean anteroposterior diameter 43.9 ± 6.9mm and volume 100.9 ± 31.9 cm³. Left kidney mean length was 98 ± 10.8mm; mean width 45.4 ± 10 mean anteroposterior diameter 44.5 ± 7.4 mm and volume 104.4 ± 36.9 cm³. While comparison between CT scan measured parameters with ultrasound (USG) measured parameters was done, it was found that the measured mean length, breadth, thickness and volume of right kidney were higher by CT scan than ultrasound with significant p value < 0.05. Similarly, for left kidney all the parameters except the length as measured by CT scan were found to be higher than that measured by USG with significant p value < 0.05. For the length of left kidney there is no significant difference in measurements of USG and CT scan (p = 0.566).
Out of 155 subjects, the CT measured length of kidney was larger than that measured by USG in 87.66% and 73.55% on left and right kidney respectively. The volume measured by CT was larger than USG measurements by 87.1% on right kidney and 83.9% on left kidney. In this study all the dimensions of measured by ultrasound were underestimated than measured by computed tomography. In conclusion CT measured parameters will be more helpful for clinical practice.
CT-computed tomography, USG-Ultrasonography, MSCT-Multi sliced computed tomography, MRI -magnetic resonance imaging ABBERVIATIONS
